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Introduction
49
Observations can be summarized as moment statistics such as the first moment, 50 variance, skewness and kurtosis (Wright 1968) . Since the days of Fisher (1930) , 51 a primary interest in biology focuses on different variance components.
52
Variances can be decomposed into variance within individuals, which relates to 53 phenotypic plasticity (West-Eberhard 2003; Dingemanse et al. 2010) . Variance 54 among individuals is typically what most evolutionary studies target when 55 investigating phenotypic variation in relation to fitness (Williams 1966) , but it 56 also has consequences for estimating repeatability, heritability and other 57 quantitative genetic parameters (Falconer & Mackay 1996) . Variance among 58 populations reflects differentiation among populations leading to insipient 59 speciation (Coyne & Orr 2004) . Finally, variance among species and higher taxa 60 reflects evolutionary processes on a phylogenetic scale giving rise to adaptive 61 radiation (Schluter 2000) .
62
Given the different biological relevance of particular variance (Westneat et al. 2014) , such appraisals at higher organization levels are scare at 81 best due to data limitation (Albert et al. 2011; Siefert et al. 2015) .
82
Theory and simulation suggest that within-species variance can be a 83 confounding factor when investigating patterns of variance at the among-species 84 level in a phylogenetic context (e.g. Ives et al. 2007; Hansen & Bartoszek 2012) .
85
These concerns arise primarily from the statistical perspective emphasizing that 
97
In a phylogenetic comparative study, we here show that assessing the 98 evolutionary importance of different within-species variance components 99 concordantly can be straightforward for understanding how different selective 100 factors shape highly plastic traits like behaviour on a phylogenetic time scale.
101
For our exemplary analysis, we used extensive data on flight initiation distance 102 (FID), which is a well-studied phenomenon in both the within-and between-103 species contexts in many animal taxa (Stankowich & Blumstein 2005 (Garamszegi et al. 2014 (Garamszegi et al. , 2015b relating it to the total variance (Nakagawa & Schielzeth 2010) . The 95% 218 confidence interval (95% CI) was obtained by parametric bootstrap.
219
To calculate the repeatability of between-population variance, we selected 220 species for which FID estimates were available for at least four localities (20 221 species). In each of these species, we randomly selected two populations and 9 calculated the weighted SD bw of their respective mean FID (both moments on 223 the log-scale). We also derived such a metric for the remaining populations, and 224 thus we could obtain two parallel estimates for the species-wise between- 2004) . Age at first reproduction was the mean age at first reproduction in years.
246
Natal dispersal was the geometric mean distance between natal site and 247 subsequent breeding site according to Paradis et al. (1998 log 10 -transformed except survival rate that was square-root arcsine transformed.
254
The comparative dataset is provided as an electronic supplementary material.
255
To control for effect due to common descent in our statistical models we 256 used information on the phylogenetic relationships of species from Jetz et al.
257
(2012). We downloaded 100 trees representing a set of equally likely hypotheses 258 for the underlying phylogeny (see one example in Figure 2 Garamszegi (2014). We used log 10 -transformed weights, which were strongly when the species were sampled (r = 0.844, N = 254, P < 0.001).
278
We constructed PGLS models to test for the mean/variance relationship 279 on both non-transformed and log-scale. analyses on the log-scale. We detected no significant association between SD wn 332 and SD bw (beta = 0.188, 95% CI = -0.124 to 0.499, Figure 3C) variance of the trait ( Figure 4A ). With a similar effect size, SD bw was negatively 346 associated with longevity ( Figure 4B ). Both SD wn and SD bw , independently 347 accounted for ~5% of variance in the number of habitats ( Figures 4C and 4D ).
348
Noteworthy, SD bw was strongly and positively associated with population size 349 when using the full data ( 
435
in association with between-population variance should be interpreted with care. . The birds of the Western Palearctic.
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Streptopelia decaocto
Columba palumbus Columba oenas
Columba livia
Phalacrocorax carbo
Ardea cinerea
Gallinula chloropus
Fulica atra Crex crex
Charadrius dubius
Haematopus ostralegus
Arenaria interpres Tringa totanus
Tringa nebularia
Actitis hypoleucos Larus ridibundus Larus canus Larus marinus Larus argentatus Larus fuscus Cuculus canorus
Falco tinnunculus
Corvus monedula
Corvus corone
Pica pica
Garrulus glandarius Lanius collurio
Parus caeruleus
Parus palustris
Parus major
Parus ater
Parus cristatus Phylloscopus trochilus
Phylloscopus collybita
Aegithalos caudatus Delichon urbicum
Sylvia borin
Sylvia atricapilla
Acrocephalus scirpaceus Lullula arborea
Sturnus vulgaris Turdus viscivorus
Turdus philomelos
Turdus iliacus
Turdus merula
Turdus pilaris
Muscicapa striata Erithacus rubecula Phoenicurus ochruros
Oenanthe oenanthe
Saxicola torquatus
Luscinia megarhynchos
Troglodytes troglodytes Certhia familiaris Sitta europaea
Regulus regulus Pyrrhula pyrrhula Carduelis chloris
Serinus serinus
Carduelis spinus
Carduelis cannabina
Carduelis carduelis
Carduelis flammea
Fringilla coelebs Emberiza schoeniclus
Miliaria calandra Emberiza citrinella Motacilla alba
Motacilla flava
Motacilla cinerea
Anthus pratensis Passer domesticus
Passer montanus
Prunella modularis
Accipiter nisus Dryocopus martius Picus viridis
